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Supply Nodes Demand Nodes 

b(i)>0 b(/)<0 

Viifb{f)>0, Vi*s,j*t, Vjifb(j)<0, 

Cap(e,<) = b(/) Czp[etj) = Infinity (Large Int) Cap(c>») = -b(/) 

Cost(e,/j = 0 Cost(ey) = Ke„ Cost(ep) = 0 



V : Notation represents the meaning "For Every Element" 
€ : Notation represents the meaning "Element of 
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Cells in region/' 

Ni 



Partitions/regions based on positive flow 

N 2 

S(Q = Total size of cells in region / ' 



Vi eNi 
Cap(e s i) = 1 
Cost(^=0 



Vi sNiJ eN2, 
Cap(e//) = 7 

Costly) = Cost of moving 
cell i to region j 
multiplier// $ = size of cell i 



Vj gN 2 

Cap(®r) = fl ow to region j 
Costfe,/) = 0 



V : Notation represents the meaning "For Every Element" 
G : Notation represents the meaning "Element of 
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Figure 7 




Regions to the ^ / x Regions to the 

left that adjoin Cap(ttu) - Infinity Capiem) = Infinity that adjoin 

the mxn cell. Cost(eu^ = 0 Cost(e^ = Width{C) the mxn cell. 

Cap(eA4i) = Infinity Cap(eaw) = Infinity 

Cost(eML) = Width{C) Cost(e/^ = 0 



V : Notation represents the meaning "For Every Element" 

Figure 8 
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Placement Aware Region Definition 0 


Begin 

1 Build placement image 


2 For each circuit row r in the layout 


Begin 


3 


scanlinex = row_xlow (r); lastregionboundary = row_xlow (r); 


4 


leading Jree space = false; 


< 


iS — sorted list of cells in row r by increasing position along Jt-direction 




c — first cell in sorted list S 


c 
0 


wmie ye) 




Begin 


1 


If (xposic) > scanline _x) 




Begin 


Q 
O 


If (xpos(c) - last region boundary > W) 




Begin 


Q 


p - create_region (rjastregionbounda ry+ W, last_region_boundary) 


1U 


scanline_x = (last_regionJboundary+ = W) 






11 


Else 


12 


5egw 

If (is_fixed_cell(c) || is_blockage(c) || leading Jree space) 




Begin 


1 1 
13 


p = create_region (r, xpos{c\ last region boundary) 


14 


scanlinex = lastregionboundary = xposic) 


1 c 

15 


leading Jree jspace = false 




FT I 


16 


Else it (xpos\c) - scanline jc>= 0.50 * W ana scanline x > last region boundary) 




Begin 


1 1 


p — create_region (r, scanline_x, last_regionJ>oundary) 


18 


lastregionboundary = scanlinex 


1 o 


leading Jree space = true 






OA 


itise scanline_x — xpos(c) 




Zsna 






n 
ii 


Else if (jy)05(c) === scanline_x) 




Begin 




ii ^s_nxea_ceii(cj || is_DiocKage{cjj 




Begin 




p = create_region (r, xpos{c) + mdth(c\ scanlinex) 


24 


scanlinejx += width(c) 


25 


last regi on boundary = scanline x 






26 


Else if (is_movable_cell(c)) 




Begin 


27 


]f(xpos(c) + width{c) <= W) 


28 


scanline x+=width(c) 


29 


Else 




Begin 


30 


p = create_region (r, xpos{c) + width(c\ last region boundary) 


31 


lastregionjoundary = scanline _x 


32 


scanline x+=width(c) 




End 




End 


33 


c= next cell in the sorted list S 




End 




End 


End 


End 
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Global_Area_Migration_Graph (G(V,E)) 
Begin 

1 . V= {regions}, E = {edge between neighboring regions} 

2. Vee£, Cost(e) = ^ e 

3. Vee£, Cap(e) = Infinity (Large integer) 

4. VveK, Size(v) = Total size of movable cells in v 

5. V v g V, Cap(v) = Total available space for movable 

cells in v (i.e. region) 

6. V v e V, b(v) = Size(v) - Cap(v) 

7. If b(v) > 0, v is a supply node. 

8. If b(v) < 0, v is a demand node. 

9. If b(v) = 0, v is a transshipment node. 
End 

V : Notation represents the meaning "For Every Element" 
e : Notation represents the meaning "Element of 



Figure 10 
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General izedFlowGraph (region i*) 
Begin 

1 . Ni = {cells in region ?},Ns = {/'} U {neighboring regions} 

2. E= {edge representing cell-to-region assignment} 

3. S(Ni) = Total size of cells in Ni (region f) 

4. Smallest(Ni) = Smallest cell size in Ni (region V ) 

5. Introduce an edge from Ni to N2 for every possible cell-to-region assignment, 

VieNiJeM, Cap(^)=l 

Vi eNiJ eN2 9 multiplier, //y = size of cell i 

Vi eNiJ eM, Cost^/,) = Cost of moving cell i to region j 

6. Introduce source node s, with edges such that 

Vi eNi, Cap(e*) = 1 
VieNi, Cost(e*) = 0 

7. Introduce sink node t, with edges such that 

Vj eNi, Capfc,) =f(i'J) = MAX(Smallest(Ni) t f(i'J)\ Iffii\j) > 0 

0, Otherwise 

VjeM, Cost(e,,) = 0 

End 

V : Notation represents the meaning "For every element" 

e : Notation represents the meaning "Element of 9 (a set theory notation) 



Figure 11 



